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XXIII. The Latitude and Longitude of York determined from a 
Variety of Afronomical Qbfervations ; together with a ’Recom¬ 
mendation of the Method of determining the Longitude of 
Places by Qbfervations of the Moon's Tranft over the Meri¬ 
dian. Contained in a Letter from Edward Pigott, Efq. 
to Nevil Malkelyne, D. D . F. R. S. and Afronomer 
RoyaL 


Read June 29, 17 8 6L 


S IR, Bootham, York, March 16, 1786. 

ripHE great number and variety of obfervations I have 
JL made for determining the longitude and latitude of 
York will, I believe, fettle thofe points very accurately: I 
therefore wifh to have them prefented to the Royal Society, 
and beg the favour of you- to be at that trouble. The inftru- 
ments I ufed were a good gridiron pendulum clock, a 2} feet 
refledor, an eighteen-inch quadrant by Bird, and a tranfit 
inftrument made by Sisson. 

The difference of meridians between Greenwich and York 
was found by the following methods. 


©exultations 
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Occultations of ftars by the: moon. 


1783 
Sept. IO ! 


061. 7 


Dec. 30 


App. time. 
V / t! 
ii 34 44i 


if 49 39 2 


14 

14 

8 

8 


26 

37 


* 5 i 

24 

56 


f York, immerfion of a fc of the ninth magnitude 
l during the eclipfe of the moon ; good, 

[ Paris, at L’Obfervatoire de la Marine; ditto. 

{ Ditto, by M. Messier, who determined its 
^ 349 0 22' 17" and fouth declination 5 0 27'54". 


R.A. 


28| York, immerfion of <p Aquarii, inffantaneous. 


Greenwich, ditto. 

York, immerfion of £ Pifcium, infiantaneous : I find 1 

it is here correded. 


wrote down the minute wrong, 


I/Greenwich, immerfion of ditto. 


Mr. Goodricke was fo obliging as to be at the trouble of 
Computing thefe occultations, and fent me the refults as 
follows: 


By the ftar of the ninth magnitude - « 

By <p Aquarii — - - ~ 

By ^Pifcium compared to the Greenwich obferyation 4' 30" 
Ditto, to Mr. Wollaston’s obfervation, - 4 28 

On a mean • ■*. — 


/ u 

4 29 

4 23 j Difference of 
■ (meridians be* 
4 ^ j tween Green«• 

— I wich and 
4 27 York. 


Obferved meridian R.A.’s of the moon’s limb. 

In 1783 this method of finding the difference of meridians 
occurred to me, and 1 wrote to Mr. Bayley, your late 
Affiftant, for information, being entirely ignorant it had ever 
been noticed; but have fince feen, Sir, that you mention it in 
your valuable Inftru&ions for the Obfervations of the Tranfil 
of Venus, annexed to the Nautical Almanac of 1769. I have 
alfo juft perufed on the fame fubjeft Abbe Toaldo’s ingenious 
pamphlet written in 1784, which you were fo kind as to fend 

7 


me. 
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me. Still I find that the great exa&nefs of this method is not 
fufpe&ed; I therefore (hall, in the latter part of this Paper, 
enter into fome necelfary detail, being; convinced that, in a 
very Ihort time, it rauft be univerfally adopted, having every 
advantage over Jupiter’s firfit fatellite, and but little inferior in 
precifion to occupations. 


Difference of our meridians by each obfervation. 


1781, Dec. 20. 

4 

tt 

3 6 

1784, July 2. 

/ 

4 

it 

2 3 

Dec. 29. 

4 

10 

Nov. 20. 

4 

2 3 

1782, June 17. 

4 

2 5 

Dec. 20. 

4 

2 7 

Nov. 30. 

4 

20 

Dec. 22. 

4 

20 

Dec. 18. 

4 

2 5 

1785, Mar. 19. 

4 

2 5 

1783, Nov. 3. 

4 

3 2 

Aug. 16. 

4 

22 

Dec. 6. 

4 

39 ; . 

Aug. 18. 

4 

3 6 

Dec. 30. 

4 

16 

Sept. 12. 

4 

35 

1784, May 1. 

4 

8: 

Sept. 17. 

4 

2 5 

May 25. 

4 

11 

Nov. 12. 

4 

34 




Nov. 14. 

4 

18 


4 24 " l on a mean. 


Obfervations of Jupiter’s firft Satellite. 


Dates, &c. , 

App. time. 


1782, Juna 3. 

h - , „ 


12 36 48 

York, it immerged near Jupiter. 


12 51 9 

Paris, M. Mechaisu 

Immer lions. 

12 51 7 

Paris, M. Cassini. 


*3 57 4° 

Buda, Father Weiss, 
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Obfervations of Jupiter’s firft Satellite continued. 

Dates, &c. T App. time f 


1782, July 21 
Emerllons. 


Inline r non $. 

Sept. 17 
Emerllons. 

1784, Aug. 4 
Immerfioiis. 

Sept. 3 
Emerfions, 

Sept. 5 

tmerfions. 

Sept. 12 
Emerfions. 


Immerfons. 


/,burner ft 0 ns. 


b. , y 

9 35 i° York. 

9 39 21 ■ Greenwich, Dr. Maskelyne. 

9 48 54 Paris, M. Mechain ; high wind.. 

9 48 46 Paris, M. Cassini, 

10 55 *5 Buda, Father Weiss ; moon very near Jupiter* 


12 

9 

5 ° 

12 

14 

20 

12 

24 

8 

9 

48 

IS 

9 

47 

44 

9 

46 

39 

IO 

I 

O 

IO 

fO 

SS 

to 

IO 

S7 

io 

24 

57 

J 4 

39 

5 2 

; 4 

S3 

Si 

9 

8 

S 4 

9 

i 3 

15 

9 

22 

18 

9 

22 

45 

II 

6 

9 

It 

6 

24 

I I 

IO 

42 

II 

19 

47 

II 

*9 

50 

T 3 

37 

3 2 

*3 

42 

1 

I I 

S3 

18 

I I 

57 

3 2 

12 

18 

S 3 


Paris, M. Mechain ; very good*. 

York tolerably good. 

York, Mr. Goodricke ; middling. 
Paris, M. Mechain ; air a little hazy. 

York ; emerged near Jupiter. 

Paris; thinks rather too late. 


' By tables corrected by the obfervations of Green* 
wich and Marfeilles of July 31, 1785. 


Obfer- 
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Obfervations of Jupiter’s fir ft Satellite continued. 


Dates, &c. 

App. time. 

1785, Aug. 30 

k* , // 

h 2 59 

Immerfions. 

*4 7 3 

H 28 33 

Sept. 15 

12 25 2 
12 25 4 

Immerfions. 

12 29 23 
12 50 46 

Nov. 18 

7 58 6 

Emerfions. 

8 2 39 
812 2 

Dec. 2 

11 44 24 

Emerfions. 

11 49 13 


—._ - __——_—-it 

York; excellent; air remarkably dear. 
Greenwich; ditto. 

Marfeilles, M. Bernard. 

York; good. 

York, Mr. Goodricke; good; moon-light. 
Greenwich ; air clear. 

Marfeilles, M. Bernard. 

York. 

Greenwich ; air very clear. 

Paris, M, Me chain ; a thin cloud. 

York ; Jupiter rather low. 

Greenwich ; ditto ; air clear. 


By letters from M. MfiCHAiN, Buda is ih. 6 ' gf' eaft of 
Paris, and Marfeilles alfo eaft o h. 1 2' 7". 

I obferved with a 2 \ feet reflector, which I believe to be 
about io // of time inferior to the telefcopes of Greenwich, 
Oxford, Paris, and Buda. As for Marfeilles no inftrument .is 
mentioned; therefore, except for that place, 10" muft be added 
to my immerfions, and the fame fubtrailed from the emerfions; 
then the difference of meridians between Greenwich and 
York will be as follows, when each of the obfervations is 
compared to mine, and a mean thereof taken. 


H h h % 


immerfions. 
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Immerfions. 


Emerfions. 


1782, June 3, 

/ // 

1782, July 21. 

^ a 

4 54 

4 19 

i 7 8 3» J ul y 3- 

4 .36 

1782, Sept. 17. 

4 8 

1784, Aug. 4. 

4 3 6 

1784, Sept. 3, 

4 53 

* 7 8 5 > J u] y * 5 - 

4 19 

Sept. 5.. 

4 33 

July 31. 

4 8 

Sept. 12. 

4 37 

Aug. 30. 

4 3 

1785, Nov. 18. 

4 46 

Sept. 15. 

4 16 

4 241 on a mean 

Dec. 12. 

4 59 

4 38 


Therefore, by a mean of the immerfions and emerfions, York 
is i\" weft of Greenwich. Mr. Goodricke’s emerfion of 
Sept. 17, 1783* is ufed inftead of mine, it being undoubtedly 
more exaCt. 

To enier into any detail concerning the eclipfes of Jupiter’s 
fatellites would be ufelefs, as it is a matter fo amply confidered 
by every aftronomer. I fhall only fay that the exaCtnefs ex¬ 
pected even from thofe of the firft fatellite is, in my opinion, 
too highly rated. Among the various Objections, there is one 
I have often experienced, and which proceeds folely from the 
difpoftion of the eye, that of feeing more diftinCtly at one 
time-than at another. It may not be improper alfo to men¬ 
tion, that the obfervation I fhould have relied on as the beft, 
that of Auguft 30, 1785, marked excellent, and air remarkably 
clear both at Greenwich and York, is one of thofe which differ 
the moft from the truth. This I remark without having the 
moft diftant inclination of drawing any conclufion y a ftngle 
inftance can be of no weight. 


Part 
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Part of the eclipfe of the Moon, Sept. 10, 1785. 

The two lafl: columns fhew the difference of meridians.between 
Greenwich and York. The obfervations marked w r ith an 
aflerilk were made by Mr. Goodricke. 


Spots obfer.ved. 


Galileus bifeded' —■ 

Ariftarchus covered — 

Copernicus touches j 

Copernicus bifeded j 

Copernicus covered — 
Plato touches — 
Plato covered — 

Manilius touches 


- { 

- { 

"t 


Tycho touches 

Manilius covered 

Tycho covered - 

Menelaua bifeded — 
Prom. Acut. Cen. covered 
Prod us bifeded, — 

Mare. Crifium touches j 

Mare Crifium bifeded 
Mare Crifium covered 
Grimaldus emerges — 
Grimaldus bifeded — 

Grimaldus emerged | 

Galileus emerges — 
Galileus bifeded — 
Anitarchus bifeded. 


. Greenwich.* 


fork, by Mr. 
Goodricke 
and me. 
App. time. 

Paris, by 
M. Me- 

CHAIN*- 
App. time. 

Paris, by 
M. Mes¬ 
sier. 
App. time. 

Diff. of 
meridians 
3 y M.Me- 

CHAIN. 

Diff. of 
mend, by 
M Me$* 

; SIER. 

h - / // 

'h. , > 

>• / „ 

/ it 

/ u 

9 45 3 2 

9 5 8 33 

- - 

3 3 8 


9 49 l 3 * 

■io 2 3 <s 

- - 

4 2 

— — 

9 57 3 * 

10 11 18 

10 11 9 

4 52 

4 4 8 

9 57 20 

to 11 18 

10 11 9 

4 35 

4 31 

9 5 8 33 * 

10 12 5 

- - . 

4 9 


9 5 8 55 

<° 12 5 

, -■ - 

3 47 

— — 

■ 9 59 9 * 

to 12 57 

iio 12 41 

4 25 

4 i 4 

to 5 7 

to 18 37 

40 18 4c 

4 7 

4 15 

id 618 

10 19 52 

10 19 28 

4 11 

3 5 2 

5 ro 11 26* 

to 25 34 

10 25 24 

4 45 

4 4 ° 

10 11 33 

to 25 34 

^0 25 24 

4 3 8 

4 33 

10 11 57* 

ro 25 34 

10 25 24 

4 J 4 

4 9 

jo 11. 57 

‘O 25 34 

10 25 24 

4 14 

> 4 9 

10 12 47* 

IO 26 29 

to 26 53 

4 19 

4 48 

10 13 S* 

IO 27 19 

10 27 8 

4 4 8 

4 42 

IO: I3 32 

10 27 19 

■10,27 8 

4 24 

4 18 

iO 15 41 

10 29 19 

, - - 

; 4 15 

— — 

10 25 26* 

39 5 


4 16 

— — 

icx 29 00 

;tO 42 28 

. - ~ 

4 5 

) — ~ 

10 30 18*' 

to 43 5^ 

1,0 44 CO 

4 15 

4 H 

10 30 18 

to 43 5 6 

10 44 00 

4 15 

4 24 

10 32 43* 

IO 4 b 34 

10 46 10 

4 28 

4 9 

10 35 38* 

;io 49 11 

* ' - 

. 4 10 


12 23 30 

— — 

** 37 5 

: - - 

4 1 7 

12 23 44 

12 36 48 

: " - 

3 41 


12 23 55* 

t2 37 25 

~ * 

4 7 

— - 

12 23 59: 

12 37 25 


4 3 


12 25 50* 

— — 

12 39 1 


3 S 3 

12 25,56* 

12 39 l6 

- - 

3 57 


12 28 59 

12 43 8 

—* — 

4 46 

: - 

Difference of meridians 

on a mean 

4' 16" 

vatory was 9' 

23", and 

M* Messier's 9' 1$' 

' eafl of 


Thus 
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Thus I have given a comparative view of the different methods 
I employed in fettling the longitude of our Obfervatory, which 
is in Bootham, about 400 or 500 yards N. W. of the Minfter. 
The occultations and meridian tranfits of the moon’s limb, 
which make it 25"%, or T 6 r 2/', would have been quite 
fufficient; but hill it is interefting and lifeful to know how far 
the others err. With refpeft to the eclipfes of the moon’s 
fpots, I think that method is in general too much neglected ; 
and that it might be relied on infinitely more, if certain cir- 
cumftances were mutually attended to. 

i ft, To be particular in fpecifying the clearnefs of the Iky ; 
for in hazy weather the refults are very erroneous. 

2dly, To chufe fuch fpots that are well defined, and leave 
no hefitation as to the part eclipfed. 

3dly, That every obferver fhould, as much as poffible, ufe 
■telefcopes equally powerful; at leaft let the magnifying powers 
he the fame. 

A principal objection may ftill be urged, viz. the difficulty 
of diftinguifhing the true fhadow from the penumbra. Was 
this obviated, I believe, the refults would be more exaft than from 
Jupiter’s firft fatellite : undoubtedly the fhadow appears better 
defined if magnified little; but I am much inclined to think, 
that with high magnifying powers there is greater certainty of 
chufing the fame part of the fhadow, which perhaps is more 
than a fufficient compenfation for the lofs of diftin&nefs. 


Concerning the meridian obfervations of the moon’s limb. 

The advantages and precifioii of this method for determining 
the difference of meridians is, as I have already faid, fo little 

fufpefted, 
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fufpe&ed, that I flatter myfelf, the particulars I aril going to 
mention will not be thought fupetfluous. 

The rule I adopted is this: 

The increafe of the moon’s 'R.A. in 12 hours (or any given 
time) found by computation, is to-12 hours as the increafe of 
the moon’s.R.A. between two places, found by obfervation,is to 
the difference of meridians. 


e x A m p L E. 

November 30, 1782;. 

/ // 

13 12 57,02 meridian .tranfit of the moon’s fecond limb 1 at Greenwich by. 
13 13 29,08 ditto . of. a ttjj J dock.. 


31,46 Difference of R.A. 


13 14 8,05 meridian tranfit of the moon’s fecond limb' 

13 *4 3°>i3 ditto of « nx 


at York by clock-. 


22,08 difference at York, 1 the clocks going nearly fidereal time 

31,46 difference at Greenwich, j no corredion is required. 

9,38 increafe of the moon’s apparent R.A. between. Greenwich and; 
York, by oblervation. 

It 

141 in feconds of a degree, ditto,. ditto,., ditto. 


The increafe of the moon’s R.A; for 12 hours by computation is 
and 12 hours reduced into feconds is 


therefore, according to the rule Hated above. 


23340 feconds,, 
432°°j 


23340 : 43200 4 * 


H * // 

141 : difference of meridiansrr261 - 


Thefe eafy obfervations and (hort reduction are the whole of 
the bufinefs. Inftead of computing the moon’s R.A. for 12 
hours, I have conftantly taken it from the Nautical Almanacs, 
which give it fufficiently exaft, provided fome attention be paid 
to. the increafe or decreafe of. the, moon’s motion. 
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Were the following circumftances attended to, the refults 
would undoubtedly be much more exaft. 

ill. Compare the obfervations to the fame made in feveral 
other places. 

adly, Let feveral and the fame ftars be obferved at thefe 
places. 

^dly, Such liars as are neareft in R.A. and declination to 
the moon are infinitely preferable. 

4thly, Your advice to get as near as poffible an equal num¬ 
ber of obfervations of each limb, to take a mean of each fet, 
and then a mean of both means, cannot be too ftrongly urged. 
I am perfectly of your opinion, that it will considerably correct 
the error of telefcopes and fight. 

5thly, The adjuflment of the telefcopes to the eye of the 
obferver before the obfervation, which you alfo recommend, 
will appear very judicious to every alfronomer, who muft have 
frequently perceived what you mention, that the fight is 
lubjedl to vary. 

6thly, As a principal error proceeds from the obfervation of 
the moon’s limb, I think it may be confiderably leffened, if 
certain little round fpots near each limb were alfo obferved ip 
fettled Obfervatories ; in which cafe the libration of the moon 
will perhaps be a consideration. 

^thly, When the difference of meridians, or of the latitudes 
of the places, is very confiderable, the change of the moon’s 
diameter becomes an equation. 

Though fuch are the requifites to ufe this method with 
advantage, only one or two of them have been employed in 
the obfervations that I have reduced. Two thirds of thefe 
obfervations had not even the fame liars obferved at Greenwich 
and York ; and yet none of the refults, except a doubtful one, 

differ 
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differ 15" from the mean; therefore, I think, we may expeft 
& ftill greater exa&nefs, perhaps within 10", if the above 
particulars be attended to. 

When the fame ftars are not obferved, it is neceffary for the 
obferversat both places to compute their R.A. from tables, in or¬ 
der to get the apparent R.A. of the moon’s limb; though this is 
not fo fatisfa&ory as by a&ual obfervation, ftill the difference 
will be trifling, provided the ftars R.A.’s are accurately fettled. 
Your catalogue undoubtedly may be depended on the mod, and 
thofe ftars preferred which have their proper motions afcertained. 
A few years ago, I had the pleafure of communicating to you 
the proper motion of /3 Virginis, which I found to be i /V ,02 
per year, increafing in R.A. * : was this unknown, and that ftar 
obferved alone with the moon, it would occafion, at this time, 
a very confiderable error. 

l am alfo of opinion, that the fame method can be put in. 
p raft ice by travellers with little trouble, and a tranflt inftrument 
conflrufted fo as to fix up with facility in any place. Though I 
have not confidered this fu Ardently, I fhall, neverthelefs, fubjoin 
a few remarks that may engage others to turn their thoughts 
more fully to the fubjeft. 

It is not neceffary, perhaps, that the inftrument fhould 
be perfectly in the meridian to a few feconds of time, provided 
ftars, nearly in the fame parallel of declination With the moon, 
are obferved: nay, I am inclined to think, that if the inftru¬ 
ment deviates even a quarter or half of a degree, or more, 
fufficient exafhiefs can be obtained, as a table might be com- 

^ Some time previous, to this communication, I had found, by the comparifon of 
my tranflt obfervations of a, Aqiiila* and 0 Virginis, that the latter had moved 
forward with a proper motion of 6'',91 of time, or of 13 ^65 of R.A. from 
1767 to 1783, in 16 years, or at the rate of cf',853 a year, on fuppofuio^ 
that the proper motion of « Aquilte is 0^,57 a year forward, 

Vol. LXXVI. I i i puted,, 
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puted, (hewing the moon’s parallax and motion for fuch devia¬ 
tion, which deviation may eafily be found by the well known 
method of obferving liars whofe difference of declination is 
confiderable. 

As travellers very feldom meet with fituations to obferve 
liars near the pole, or find a proper objedt for determining the 
error of the line of collimation, I Ihall recommend the fol¬ 
lowing idea, which, I believe, has never yet been noticed, and 
hope it will anfwer the purpole. Having computed the apparent 
R.A. of four, fix, or more liars, which have nearly the fame 
parallel ©f declination, obferve half of them with.the'inllru- 
ment inverted, and the other half when in its right pofition ; if 
the difference of R.A.’s between each let by oblervation agree 
with the computation, there is no error; but if they difagree, 
half that difagreement is the error of the line of collimation. 
The fame obfervations may alfo ferve to determine whether the 
diflance of the correfponding wires are equal. In cafe of 
neceffity, each limb of the fun might be obferved in the fame 
manner, though probably with lefsprecifion. By a Angle trial 
I made above two years ago, the refult was much more exadt 
than I expedted. Mayer’s Catalogue of Stars will prove of 
great ufe to thole that adopt the above method. 

In fuch a number of obfervations, it is not furprifing that a 
few Ihould be erroneous; I have rejedled only three. 

A meridian tranfit of the moon’s limb, Auguft i‘8, 

1782; J Sagitarii was the only liar obferved at York j it t u 
gives for difference of meridians, . . . 3 55; 

Perhaps the liar has a proper motion, or a- miftake 
of one fecond might have been made in marking 
the clock. 

An immerfion of Jupiter’s firll fatellite, June 22, 

which make the difference of meridians, . 3 4.2 

1 The 
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The air was ha2y both at Greenwich and at York. 

Laftly, an occultation of a ftar of the ninth magnitude, 
itn merged behind the dark limb of the moon, during 
the eclipfe of Sept 10, 1783, at n h. 29' 6" apparent 
time. M. Messter alfo obferved it at 11 h. 50' 49"! 
apparent time at Paris: he determined its R.A. 

349 0 22' i f\ and declination 5 0 38' 23" louth. M. 
Goodricke, who computes very accurately, finds it 
gives for difference of meridians, , . . 4 441 : 

I am rather furprifed, that the inamerfions of known liars 
of the fixth and feventh magnitude behind the dark limb of 
the moon are not conllantly oblerved in fixed Obfervatories, as 
they would frequently be. of great ufe. 


Latitude of York. 

The following determinations for the latitude of York were 
made with a Bird’s 18-inch quadrant, the telefcope of two feet 
focus, with which inftrument obfervations of the fame fiar 
leldom differ io // . 

Latitude of the Obfervatory. 


53 

57 

37 by 7 

obfetVations 

of Ar&urus. 

53 

57 

41 by 2 

ditto 

of a Lyrae. 

53 

57 

52 by I 

ditto 

of £ Arietis* 

53 

57 

37 b y 1 

ditto 

of /3 Cygni. 

53 

57 

33 b y 2 

ditto 

of Algol. 

53 

57 

57 by 4 

ditto 

of y Lyrae. 

53 

57 

49 by 8 

ditto 

of £ Draconis. 

53 

57 

46 by 6 

ditto 

of fx Draconis. 

53 

57 

56 by 2 

ditto 

of y Draconis* 


-S3 57 45+latitude on i mean. 

1 i i *• 


The 
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The line of coliimation was deduced from (2, y,and ( «Dracojfts; 
half of each fet obferved with the face of the quadrant to the 
eaft, and half with its face to the weft. This, as well as the 
other methods, is very tedious, particularly when required to 
be often repeated, as is the cafe in travelling; I (hall therefore 
propole the following invention, the idea of which was im¬ 
proved on by Mr. Smbaton, and flatter myfelf it will prove 
of the greateft facility. 

The error of the line of coliimation includes the fixed errors 
of the inftrument, and thofe that are fubjeft to change, occa- 
fioned by the wires and glafles, &c. of the telefcope moving. 
The error of thele laft may be found by making the telefcope 
turn on its center, fo that the fun, ftars, or terreftrial objedls 
may be obferved on the horizontal wire in two manners; firft, 
when the wire is in its natural pofition, and then inverted, 
which is performed by turning the telefcope 180 degrees, or 
half round: thus, this part of the error can always be known 
with the greateft eafe; and in order to find the fixed errors, it 
is requifite for a fingle time to get the whole error of the line of 
coliimation by one of the common methods, from which the 
error of the telefcope being deduced, the fixed errors become 
known; and as they are unchangeable, if any alteration fhould 
take place, it proceeds from the telefcope, and may eafily be 
detedled as Ihewn above. Perhaps, inftead of the whole tele¬ 
fcope, it would be fufficient only to make that part turn con¬ 
taining the eye-glafs and wires. 



the Latitude and Longitude of York. 


As the following obfervations made alfo at York may be 
of ufe, I beg, Sir, you will annex them to my paper on the 
longitude and latitude of that city, which lately I had the 
pleafure of fending you. 


Dates. I App. time. * 


1781 ,Julyi9 ; 9 
17.82,May 24 12 

July 2C 11 
Nov. 3c 20 
20 

1783,Mar.iE 8 

10 

10 

June 26 13 

l S 

Sept* 10 9 
12 


Sept. 16 IQ 

2 3 9 
Q&. 117 

; 7 
2 9 5 

; 5 

*784 July27 10 


4i 59 
23 12 
27 40 : 

57 16 
57 * l i * 

27 50 

27 33 * 

9 3 6 
10 18 ] 

35 2 1 
34 52* 

3° 45 
17 30 

»9 35 
21 14 

2i 44 j 

21 56* 

22 24 
22 24* ; 
21 00 

2 1 23* 

22 18* 
22 45 


22 41 
27 18 

34 9* 
34 21 
42 S3 
46 l6 

1 46 


Emerfion of Jupiter’s fecond fatellite ; night fine* 
Immerfion of Jupiter’s fecond fatellite4 good* 

Emerfion of Jupiter’s 2d fat.; doubtful ; air very hazy* 
Immerfion of irg behind the moon; inftantaneous* 

Ditto ditto ; in another part of the town* 

Eclipfe of the moon. 

Total immerfion of the moon.; air very clear* 

Ditto ; good. 

Moon begins to emerge ; 1 . , 

Certainly emerged ; J J 

: Immerfion of Jupiter’s fecond fatellite ; good*. 

Ditto; middling* 

Eclipfe of the moon ; air clear. 

Appearance of penumbra* 

Moon not emerged, but light ftrong. 

Ditto; very ftrong. 

Moon begins to emerge, but uncertain* 

Ditto; more certain. 

Ditto; ditto. 

: Moon certainly emerged* 

Ditto. 

End of the eclipfe, doubtful; air hazy* 

Ditto.. 

Certainly ended, but not clear of penumbra* 

• Ditto, ditto; air clearer* 

Several fpots were obferved, hut are here omitted,, 
for fear of being too voluminous, 
f Emerfion of Jupiter’s fecond fatellite; air clear; but 
1 Jupiter low. 

Emerfion of Jupiter’s 3d fat.; Jupiter low; undulation*. 
Emerfion of Jupiter’s fecond fatellite* 

Ditto; tolerably good*. 

Emerfion of Jupiter’s third fatellite. 

Equal.in brigbtnefs to the fecond Satellite; air clear* 
j Immerfion of Jupiter’s third fatellite ; tolerably good, 

[ though undulation*. 

DatfcSi, 
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Mr. Pigott’s Determination of 


Dates. : 

App. time. 

*784, Aug. 26 

h - / // 

8 54 12 

0£t. 11 

9 49 3 ° 

i 

Nov. 12 

9 49 26* 
9 33 59 

_>N 

OO 

IN 

9 34 1* 
*2 26 50 

Aug. 18 

11 44 37 

Sept. 17 

12 16 55 

Odfc. 29 

6 33 26 

Nov. 15 

9 24 db 

Dec. 15 

5 5 ° 48 ■ 


Jmmerfion of r $ behind the moon; inftantaneous. 
f Emerfion of Jupiter’s fecond fatellite ; good, though 
1 flight haze* 

Ditto, 

Emerfion of Jupiter*s fecond fatellite. 

Ditto. 

Immerflon of Jupiter’s fecond fatellite; air clear; 
lmmerfion of Jupiter’s third fatellite; good; r the air t 
Immerfionof Jupiter’s fecond fatellite ; good; < little va* 
Emerfion of Jupiter’s third fatellite ; ^pourifh. 

I examined Jupiter’s fourth fatellite during 20', with¬ 
out being certain whether it had diminiflxed in 
light. 

imeriion of 125 & by the moon, exa& within 3". 


I have again marked with an afterilk the obfervations made 
by Mr. Goodricke, wbo defired me to communicate them. 
This worthy young man exifts.no more; he is not only 
regretted by many friends, but will prove a lofs to aftronomy, 
as the difeoveries he fo rapidly made fufficiently evince: alfo 
his quicknefs in the ftudy of mathematics was well known t® 
feverai perfons eminent in that line. 


Declination of the needle. 


h 

1780, Sept. 13. at 2|, by a mean of 22 trials, 

1782, Dec. 26. at of, by a mean of 16 trials, 

1783, Nov. 14. at of, by a mean of 19 trials, 

1784, Jan. 17. at of, by a mean of 13 trials, 


23 4 °i 

2 3 5 + lDeclination weft, 
2 3 59 " j 
23 S 4 + J 


Thefe obfervations were taken with all poflible exa&nefs; the 
needle was four inches long* and made by Dollond. 


Sir H. Englefield* when at Scarborough, in Auguft and 
September, 1781, was fo kind as to obferve, at noon, the 
height of his barometer and thermometer. I alfo made fimilaf 

obfervations 
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obfervations in the Obfervatory at York ; from which, by eight 
comparifons, none difagreeing above o,oi8 of an inch frorn 
the mean, I find, that the quickfilver at the fea flood 0,063 
of an inch higher than at York. The barometers were made 
by Ramsden, and they agreed together to 0,005 part of an 
inch. We may later alfo expert to get the mean height of 
the barometer and thermometer, as there are feveral gentlemen, 
that obferve them every day, particularly Mr. Wyvil and Dr* 
White at York, and Mr. Ciiomonley at Branfby, 

I remain, Sir, with great regard, &c. 

EDW. PIGOTT. 

May 26, 1,786. 




